Aquaporin-1 independent microvessel proliferation in a neonatal mouse model of oxygen-induced retinopathy.
Aquaporin-1 (AQP1) water channels are expressed widely in organ and tumor microvascular endothelia. Rapid microvessel proliferation occurs in growing tumors, diabetic and other retinopathies, and prenatal development. The purpose of this study was to investigate the role of AQP1 in retinal vessel proliferation. Comparative studies were performed on wild-type compared with AQP1 null mice using an established mouse model of oxygen-induced retinopathy. Neonatal mice were maintained in a 75% oxygen atmosphere for 5 days to suppress angiogenesis and then were returned to room air to induce vessel proliferation. AQP1 expression was also studied in extraocular microvessels and in primary endothelial cell cultures from pig retina. Surprisingly, AQP1 immunoreactivity was detected in only a small percentage of newly formed retinal microvessels, whereas AQP1 was strongly expressed in all choroidal and hyaloid vessels and in various extraocular microvessels in neonatal and prenatal mice. Oxygen-induced retinal microvessel proliferation was not significantly impaired in neonatal mice lacking AQP1, as quantified in flat-mounted retinas and thin sections. However, AQP1 was expressed in endothelial cells cultured from retinal microvessels. Microvessel proliferation in oxygen-induced retinopathy is AQP1-independent. Retinal endothelia have the capacity to express AQP1, though intact retinal vessels chronically suppress AQP1 expression.